Effect of mutations at Lys250, Arg251, and Lys253 of cytochrome P450 1A2 on the catalytic activities and the bindings of bifunctional axial ligands.
Some eukaryotic cytochromes P450 (P450s) have a series of ionic amino acids, corresponding to Lys250, Arg251, and Lys253 residues in the P450 1A2 sequence. To understand the roles of those ionic amino acids in the catalytic function of P450, three single mutants, Lys250Leu, Arg251Leu, and Lys253Leu of P450 1A2 were obtained from yeast (Saccharomyces cerevisiae) expression system. Turnover numbers of the Arg251Leu mutant in dealkylation reactions of methoxy- and ethoxyresorufin catalyzed by the P450 reconstituted system were remarkably increased by sixfold compared to those of the wild type. The Lys250Leu and Lys253Leu mutants also showed turnover numbers higher than those of the wild type by three- to fourfold. Those catalytic activities were inhibited competitively by pyridine derivatives, nitrogenous axial ligands to the P450 heme. From those findings together with other spectral data, it was suggested that the ionic site of Lys250, Arg251, and Lys253 may be somehow located near the substrate recognition site and/or near the axial-ligand access channel of this enzyme.